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SECTION 1 

PURPOSE AND TEST PROCEDURE 



This hcnd impact compliance teal u» part oVtbc t'MV&S 201 Lpper Interior Head Imp-aci ProLecitua Test Program 
sponsored by die National Highway" traffic Safety Ad mini stratum (NUTSA) under Ckm-.ract No, DTNH22-9P-C-010D5. The 
puipose of this bead impaci compliance test was ta determine Aether the subject vehicle, 2003 Saturn Ion 4-<l<n>* Sedan. 
NfITSA.'rVo. C3CJJ 12. meets the performance requirements of KM V'SS 20 1 , Occupant Protection in Interior Impact Tfx 
compliance wst wascunduetcd using the- requirements found in the OVSC Laboratory Test t^ocedureNo.TP-201 1.1-01 <)ace<l 
April 3- 1998. 
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SUCTION 2 
SUMMARY OIMIPPER i!\1 ERJOR HEAD IMPACTS 



A 2003 Saturn ion 4-door Sedan, MBTSA Xo. C'301 12, *"as impacted at various locations throughout its upper tale/tor 
by a 4.54 kg SO 1 " percentile headfivrm. A total of ten <1 0) impacts were performed in this test scries. The target area impacts 
were chosen by the N RTSA Contracting Officers Technical Representative (COTR.). A summary of test results can be found 
tm data sheet 2- I . The ten ( Iff) are a chosen for testing were: 



API 


an 


1.1 RBP 


RP1 


AP5 iJfcLVKKSliJti 


HP'2 


SR2A 


HP2 


\V2 PASS&NQLR 


RP4 






SIDE 









Tbe selected impact area3onthe test vehicle appeared lo comply with the performance rcquirvrnems of FMVSS 201. 

Five Free Motion Headffirma (f MK), were used in litis test series. All five PMM's were calibrated "prior to and after the 
test series. Calibration information are included in Appendix B. rach FMfi weighed 4.54 '• 0.5Kg,.awdliad orthogonal Iri-axis 
accelerameter pack mounted at the corner of gravity <c.g.}. 

A total of three (3) channels of data for each target impact test was recorded uti s Key&ef Threde- data actiuihition system. 
Data pic4s along wilh si ill photographs ean be fisund in Section 3 of ihis report. 

To document each target area impact test, one Kndak CVtapro high, speed video camera was placed al \arious locaiio-ns 
io vie* Hw Itead Turin emiuei with the selected turyei areas. 
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DATA SHEET 2-2 
TEST RESULTS SUMMARY TABLE 
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Taigct (mm) 


ildri/finial 
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DATA .SHfcfcl 2-3 

Cr&XERALTfcST AMD VEHICLE. PARAMETER DATA. 



Cylinders; 



TKSrVKIIlCLETNFORMATION; 
Year/ VI nk e/\1 odeV B rtdy S lyle : 
Vehicle Body Ca 1 or: Silver 

VchjclcNHTSA'No.: 
Engine Daia: 
Engine Placement: 
Transmission: 

Final Drive: 
Odome:*r Reading 
Options: - 



2003 Snn Ion 4-dwr Sedan 



VIS": 



I G8AF52F03ZI 383.00 



OKI 2 



Longitudinal: or 
5 Speed: x Manual: 



x Reai Wheel Drive; 

lift fain 

A/C; x Puwcr Sleet lug; 

Interior Trim Information : 





Month & Year 
11 
1 .wteraT 
Automatic; 

Front Wheel Drive; 
x Pwr.Brakcs; 


of Manufacture 
Liter?; 

* Overdrive 


01/03 


CID: 


cc 


- 


Four Wheel 




x Piw. Windows 



I . Both B-piUnrs contain seal hell ahtrhiirages. 



|>ATA HtO.Yl TJKL' PLACARD 



' r i re 1 "re «ur e Cat capaci ly); 


210 kPa F 


RClN'f 
EAR 

P185/70R14 






210 kPa B 




Kecoinmondcd Tire Size: 






Tires on Test Vehicle: 


ri85/70R14 


; Vfanulacturer: 


Firestone 


Vehicle Capacity Data: 
Number oF Occupants: z 


Fronn 3 
R ticket; 

Fiied; 

408 


Rear; 3rd Seat: 5 


total 


Type of Front Seats : s 


Bench: ■ Split Bench 




l*ype of Front Scat Back; 
Vehicle. Capacity Weigh* (VCW)= 


a Adjustable with x Uveroi 

... kg (A) 


Knot 


No. of Occupants x 68 kg. - 


34(1 


_ kg CB) 




Rated -Caigo/Uggags Weight (RCLW) - 


6S 


kg ( A-B) Max. ftCLW = 13 6 kg. 




TKSTVfcfirCLE DELIVERED WEIGHT WITH MAXIMUM l-TlJlDSi 




Left Front = 3615 
Risht Front = 36O-0 
TO T A L F RON' 1' =■ 722. 5 
% nf Total Weight - 59.3 


kg 

kg 
% 

19.0 kfl 
WETTEST WKIC 


Left Rear = 24S-0 
Risht Rear - 24&S 
TOTAL REAR = 496 J 
% rt t"l OEa 1 We i srht = 40.7 


to 
kg 

k£ 

% 


TOTAL WEIGHT - K 
CALCULATION OF VEHICLE'S TA 


iHTi 




Tow I Test Vehicle Delivered Weight 
i Rated Cargo/Lnggagc Weigh* 




= 1219.0 kg 
= 68.0 ktf 





TEST VEHICLE TARGET WEIGHT: 



- I2S7.0 kg 
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WEIGHT OF TEST VEHICLE (FULLY LQADEPii 



Weight of vehicle secured in test \vh\ cVs eflrgo UH ~ 68 kg. 



Lett Wont 


3-62 .i> 


kg 


Left Rear 


27R.0 


kR 


Right Front = 


i62.fr 


ke 


Right Rear = 


278.0 


kfi 


TO TAL FROST 


724.0 


H 


TCHAL rhar 


556.0 


k,n 


% of Total Weigh: 


56.6 


% 


n to Ol'lOtfll Weigh l - 


AHA 


% 


TOTAL TEST WEIGHT 


— 


1 280-0 





TEST VEHICLE ATTITUDE fnU dimensions in inillhn«<rfl; 
AS DCL1VLK.LD: 

Left Front 725 Right Front 725 



FULLY LOADED; 

Left Front 725 



Right Front 725 



UftRear 



'13 



Left Rear 702 



Right Rear 714 
RigliL Rear 703 



Test Vehicle Wheelb-asc: 



2620 millimeters 



TEST VEHICLE MTCH AND ROLL ANGLES; 
AS DhUVfcKED: 

PITCH ANGLES 
Left Du Or Sill IM u fti yht T)<mr Ril I 0.1 



ROLL ANGLES 
Froot Bumper [1.1 u Rear Rwrper 0.0 



Fin J.Y l-OADED: 

PITCH ANGLES ROLL ANGLES 

Lett Dooi Sill 0.4 " J Wight UOOT Sill 0.4 J Frwt fiumpcr Q.I " Kear Bumper 0.1 = 

AS TESTED; 

PITCH ANCLES ROLL ANGLES 

Lett Poor Sill 0.1^ Sight "Door Sill 0.1 ■ Front Bumper 0.1° Re» Bumper 0.0' 
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DATA. SHEET 2-4 

TARGET MEASUREMENT REFERENCE SHEET 



Ycw/Mak«.'Mc>d*1/TkKly Style; 
Vehicle Body Color: Silver 

Vehicle NHTSA No.: 



2003 Saturn Ion 4-docr Sedan 



VIN: 



KjHAI^FWZI 3S2«0 



C3DI 12 



Month <& Year of Manufacture: 



01/03 



Measurements 


Description 


LeftSide 


Right Side 




M 


Seat fore .'" Aft navel (Front seat3) 


26V 


260 




1 wnon 1 : 


Horizontal angle {CG-F1 (Ufl seat) to (Right A-pillar)} 


112 


- 




A 1 ** won imi 


360° - T~ 


24S 


- 




VV Mratoe 


Ilorkonial angle (CG-F2 (Lull seal) io(l.ell A -pi liar)] 


201 


- 




AJJ" WT-T19tO 


A2" - W" 


201 


- 




U («ve*<ue 


Hori»MUI angle {CG-F2 fUft seat) to (Left B-pillar» 


2S4 


- 




r( 1 muii 


BI°-IJ* 


254 


- 






Hon?tmia1 angle {(Xi-KK (Lett seat) to (KighJ b'pillarj} 


202 


■ 




D-L' .UI-U.IU1 


H2 U = V 


202 


■ 




W*™™,™ 


Horizontal angle (CG-F2 (Right seat) to (Right A-pillar)} 


- 


159 




Al Ntstmrs 


Al - (Right) - W- (Right) 




159 




T ™«-.»* 


Horizontal angle jCG-Fl (Right scat) to (Left A-pillftr}} 


- 


24S 




A2 ' "niKntti 


360 9 - T e (Right) 


■ 


112 




v° «»*««,, 


Horizontal angle fCG-FR (Right seal} lu (RighiB-pillar)} 


■ 


I5S 




D 1 'mm iy.w 


Bi ° (Right) =V J (Right) 


- 


158 




I J tio» .1* 0.c 


Horizontal imgle {CG-F2 (Right seal] U> (Right B-pillat)} 


- 


73 




Bi. ' r-mi'.vri 


K2° (Right) - i; a (Right) 


- 


73 




J 


A-pillar {(Pljme. 3) - (W*ne 5)} 


308 


306' 




VI 


J-i-2 


154 


153 




Dl 


Upper Roof { (Plane A) - ( Plane ti)) 


1520 




Dl/2 


Dl+2 


760 




D2 


Upper Roof ((Plane C) • (Plane D> } 


1172 




D2-2 


D2'-2 


SU 




.35DI 


.35 x Dl 


532 




.3SD2 


35 x F>2 


410 




N 


B-pillftr {(HPK) - ( lowest point on the daylight opening 
forward of B-pillar)) 


422 


422 




N/2 


B-pilhw -[(1)1*3) - ( lowest point on the daylight opening 
forward of B-pillar)} 


211 


111 





Measurement 


Description 


Left Side 


(tight Kide 




N/4 


B-pillar (_(BP3) - { low-eat point ou the daylight, opening 
forward of B-pillai) J 


105.5 


105.5 




Q 


QOwr-pilljiT" {(OPR) - ( lowest point on (he -daylight opening 
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DATA S1IEET 2-6 
POST-TEST VISUAL INSPECTION 

Yt!arA4Hkft'MoJttl:"B<Hlv S.(yle: 2O03 Saturn Tou 4-door Sedan 

Vehicle Body Color: Silver VIN; lffltAh>a-'O3ZIJ62O0 

Vchkfc NHTSA "No.; C301 12 Month & Year of Manufacture: 01/03 



KtMAKKS; 

1 . 13P2 seat belt anchorage broke into pieee* arte r impact 



2-10 8653-FMH-12 



DATA SHEET 2-7 

TATtGET IMPACT LOCATION ON FYLH SUMMARY 



Yeai/Makc-'Modcl'Boily Style; 

Vehicle Body Color: Silver 

Vehicle NH ISA No.: (:it)H2 



2003 Saturn Ion 4-door Sed 



in 



VIS: 



1GBAJJ52FG3Z138200 



Month &, Year of Manufacture-; 



01:03 




EIGHT SIDE O? FACE 



TARGET 


Disiance Above l't- <mm) 


Distance Over From Pt. O (mm) 




APi 


24 


1) 




API 


27 


12 to the right 




DM 


32 


10 lit the leil 




RPI 


24 





DPI 


43 


4 to Che right 




5R2A 


21 







DP2 





6 to th« UH 




URBP 


?y 


fi io die left 




PP2 


47. 


$ In fh(? right 


AP3 


29 








"J_ 



8GS3-FMTI-12 



SECTION 3 
SUMMARY OFTEST RESULTS A.NT) "DATA PT-O'lS 



3*1 8653.FMH-12 



TKST SUMMARY SURET FOR PMYSS JUIVUTESTING 



Ycar/Makiv'Modciliody Style: 
Vehicle Body Color: Silver 

Vehic-teNhTSANo.; 



C301 12 



2093 Saturn Ion*1-door Sedan 



V1N: 



KiHAl : S2FfHZl'WMO 



Mouth & Yeac of MaiiufeuUirc: 01.03 



T<sl Kumbcr: 1 



Tarect Location; 



Horizontal Impact Angle: 135 ' 



Ambient Temperature: 22 'C 
H cud form Number; 



A-MLLAfc 



HX)6Z 



Test Daw: MAY 12, 2005 



Target Cod*. AM 



Vertical Impact Angle: 36 



Tune of Impact: 10:30 



Impact Point: 

Description: 



Descrip tion: 


From lower midpoint 




On eentcrlipc 


?A 


rtiiniiffc 


On cenierline 


a 


- 


mm right 


- mm left 




Free Median. HIO 



Impact Velocity {kph): 
Post-Tc&t Comment-;; 



07S 1 



23.49 



HlC(d): 
HICTJ 



979 S 



3.2 msec HICT2 



8.3 m.wc 



W53-PMH-1 2 



FMH201U IMPACT TEST- 2003 SATURN ION 4-DOOR SEDAN C30112-AP3 



FMHHeadformOO<S2 
Test Date: May 12,2003 



Location; AP3 
Work File: AP3 



TEST RESU LIS 



Lab Tcmperatiuc: 22 C 
Lab Humidity: 32 % 

Velocity at Impact: 23 .49 KP1 1 
Free Flight Distance: 213.64 mm 



HlCd: 979.8 

H1C (36ms): 1078.1 

Ll: 3.2 msec 
t2: 8.3 msec 
Duration; 5-1 msec 
Average Acceleration: 10.5 g 



FMH 201 V IMPACT TEST - 2003 SATURN ^N^OO^gHJfN 



Max: 181.6 [g] at 0.006 [s] 
Mint 0.0 [g] at -0.061 [sj 



200 ■ 






50- — 



51) 



50-- 



25— 



12o 



100- - 



ir 



i 



T "I 



H- 



1 _ 



.i 



T 



jjjMgf^M 



1 



yyytfvy 



•0.1 _ :Q.A 7 ? -0.05 -0.025 

CFC 10b0 





Time [s] 



0.025 



0.05 



0.075 



0.1 




00 1 12 PASSENGER SIDE AP3 IMPACT PLOT *l 



L—J 

Is 

** a 

TO 

as 






>n 



2 2 





c 


7. 


c 

'1-1 


< 




a 


s/i 


(J 
?3 


oC 


< 



11 

P 

r<\ 

O 
O 
r\ 



h 
< 

-■ 

CM 








■ 






>-T: 

M 

o 



,<-- 






x_ 



O 



O 

o 



y 

ti. 

o 



o 






C30 ! 1 2 PASSiiNGliR. SlDi; APS IMPACT PT.OT v2 




C3&1 12 PASSE.VGISR SIDE AP3 IMPACT PLOT *3 



or , , 

8? 

— */> 



2 s 



/". 


. , 


< 

n 


£ 


IT 1 


a 


K 


3J 


c4 


cd 




g 


n 


r c 




—j 


-rf- 


r-t 


^ 


W 






w 








^ 




c^ 




_? 




H- 




<* 




cA 




n*i 




' > 




■r= 




r-i 





a- 



o 






i 



O 

o 



E3 



CM 



o 



"1 
o 



-I 



—! 



f 






X 



o 
o 






CM 



r- 



Vi 






in 

r- 






C30I12 PASSLMGHRSlDli AP3 IMPACT PLOT M- 





& 


•S 


O 




o 


■33 


3 


tr 


rr 


-. 


C- 


*u 


1*2 


i-:> 


en 


r*i 




rvl 


*7 


V 




s 


.= 



o 



o 

o 
r-i 



M 



< 






SZ 



§ 


£? 


'1 


u 


^J 


o 


./I 


3> 


&£ 


> 


o 


g 


u 




T 


ft 


^ 


XI 



X 



o 



Hi 



CM 






IT, 



• e 
■a 



■r, 
O 



V 



\ 



o 
o 



U- 



FN 



PJ 



HJ>J 



C301 IS PASSENGER SIDE APS IMPACT PLOT 3> 



,60. 



\Tj 



So 

p 

—.a 



3° 



3.3 

22 



v. s 

< a 

s I 









r-i 

I 



O 



V 



V- 



V 



^ 



9 



X 



X 






o 
o 
I'M 



o 



O 






o 



fr 



rl 



o 
CO 



M 

o 
d 



3 

a- 
o 



si 






in 



c 







X 



% 



u. 



8653-FMH-J3 



i Mj-"i«-*iit&&* o&«-> 01 ftnt-itfiwiwiwi" re -|if<(-| ITTRT ' 



STv 




(A 



u- 



§653 PMH 1 2 



hwm»> '»w v*-w-» ****«******'«'«**■«■*»*'***»'*!'( *?*?■! 



res. 




C£ 






■5P 



86x1 f MR- 'i 2 



.■/Mw-»i™v-^it'-4Pf?w«<«w»»-!n<"n*wi 



Ycar/MaJtcvMoffcl-TJody Style: 
Vch icle Bo dy C«l tit : Silvci 



03*1112 



Test Number: 2 



Target I . wcili on: A- P [ I . I ,,\R 



Horizoni ft I Iteipaci Angle: I 20 * 



Ambien: Temperature: 22 *(_' 
I lefldfol'm Number: 



0642 



Z'J03 Salum Urn 4-dwi>r Hsdan 



VTX: 



GSAF&ZHtf^lMttOO 



Month 5c Year of Manufacture: 



01/03 



Tcsi Daie: MAY 12, 2O03 



Target Code; API 



Vertical Impact Angle: 50 



Tiiroor Imp-ad: 11:10 



Impact Point: 

Description: 



Description*. 


from lower 


nirip-oint 




On ceuterline 


27 


mm up 




Qncfntei'liiie 


12 


X 


mm righi 


- 


mm left 






Free Motion MIC: 



Impact Velocity (Kphl: 
Post-Test Commciws: 



568.6 



23.SS 



lllLXd): 
H1CT1 



5«4 



msec 



HICT2 



11.1 



nme.c 



§e-53-FMll-U 



FMH201U IMPACT TEST- 2003 SATURN ION 4-DOOR SEDAN C30112-AP1 



FMHHcadfbrra0642 

Test Date: May 12,2003 



Location: API 
Work rite: API 



-TK.ST RKSULTS— 



Lab Temperature: 22 C 
l.ab Humidity: 32 % 

Velocity at Impact: 2.1 . 58 KPH 
frree Flight Distance: 216.40 mm 



U!Cd: 595-4 

HIC (36ms): 568.6 

11: 2.5 msec 
t2: 11.1 msec 
Duration; 8.6 msec 
Average Acceleration : 8.f» g 



l-'MH 201U IMPACT TKSI - 2003 SATURN ^JWkW^ 



Uj 



Max: 1 06.6 [g] at 0.007 [s| 

Min: 0.0 |g| at -0.067 [s] 
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Ycar/Makc%lwlcl'Dwly Style: 

Vehiule Body Color: Silver 

Vehicle NUTSA No.: 



C30L12 



2003 &»i urn ion 4 -dw r Sedan 



V1N: 



;GSAF52F03Z 1 3821)0 



Month & Ymi ul'KI&nui&ciure: 



01/O3 



Icsi M umber; 



Target Location: B -PILLAR. 



Horizontal Impact Angle: 146 
Ambient Temperature: 
rieadfortri Number: 



22 v c 



0?55 



TcM Due: MAY 12, 2003 



Target Code: BP4 



Vertical Impact Annie: S 
*1 imc of Impact; I 1 :50 



Impact Point: 



Description. 



Dwfcriplion: 


h'om lower mi dp Dint 


On centcrlim; 


32 


mm up 


On ccntcrlinc 


10 


- 


mm right 


X 


mm left 




Tree Motion HlC: 



343,1 



Impact Velocity (Jcph): 
Post-Test Comments: 



23.71 



HlC(d). 
ffrCTl 



SG2.S 



4.2 msec 



HICT2 



9.4 msec 



8653-FMH-U 



FMH 201U IMPACT TEST - 2003 SATURN ION 4-DOGR SEDAN C301 12 - BP4 



FMH Headform 0355 

Test Dale: May 12,2003 



Location: DP4 
Work Kile; HP4 



-TEST RESULTS 



Lab Tc mperature : 22 C 
Uib Humidity: 32 % 
Velocity a< Impact: 23.71 KHI I 
Free Flight Distance: 215.66 mm 



HICM: 802.5 

] I1C (36ms): 843. 1 

tl: 4.2 msec 
t2: 9.4 msec 
Duration: 5.2 msec 
Average Acceleration: 8.7 g 



FMH 20 1 V IMPACT TEST- 2003 SATURN ^^^^gf^^" 



c*) 



Max; 150.7 lg] at 0.007 [s] 
Min: -0.O [gj at -0.099 [s] 
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Ycflr/Miiit<f/Mcd*VBwly Style: 
Vehicle Body Color: iSilver 

Vehicle NlfTS A Nti.: 



O0JI2 



-0 ( J? Ssuim I«n 4-tfcoi Sedan 



VTN: 



1 GSAP52F037 1 .W200 



Month A Year of Mauufscnrc. 



01/03 



Tea "Number: 4 



Test Date: MAY 12,2003 



largei Lftcatiyti: 


MiAHPILlAK 


Elurizunlti] hnjwci Angle: 


78 ' 


Ambieni Tempera Lure: 


22 'C 


Head form Number: 


0X05 



E'irgei C«b: R.PI 


Verticil 1 Imp at t Angle : 


2T 




Time oflmpuci: 




13:55 



Impac-t P*>iot: 

Description: 



Description: 


Prom Lower midpoint 


On cenierline 


24 


mm up 


On centerlirte 





- 


mm right 


- 


mm left 




Free Moiiun H1C: 



1 1 it pa c i Velocity (kph): 
Pusi-Tesi Coitunenls: 



348.0 



23.69 



HICVU): 

men 



4.3 msec 



42K.0 



HICT2 



14.8 msec 



B6"53-t : MH-12 



FMH 201U LMPACT TEST - 2003 SATURN ION 4-DOOR SEDAN C30U2 - RP1 



FMH Headfbnn 805 

Test Date: May 12, 2003 



Location-; FP3 

Work File; 1UM 



TEST RESULTS 



Lab'l'empcraluic: 22 C 
Lab Humidity: 32 % 

Velocity ai Impact: 23.69 XPH 
Free Flight Distance: 2 1 8.80 mm 



1 TlCd: AIM 

H1C (36ms): 348.0 

ll: 4.3 tosec 
t2: 14.3 msec 
Duration: 10.5 ras«c 
Average Acceleration: 8.3 g 



FMH 201 U IMPACT TEST - 2003 SATURN KIN 4-DOQR SEDAN 

Tfeautonii Resultant 



Max: 857 [g] at 0.011 [s] 
Mm; -0.0 [gj at -0.099 [s] 
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Year/Make/Model-Body Style: 

Vehicle Body Colun Silver 

Vehicle MITSA No.: 



C30II2 



2003 Saaim ton 4-doot Sedan 



VTK': 



1 08AF5iF03J<\5?aoo 



Month Sc Year of Manufacture: 



01/03 



Te&t Number: 5 



TertDate: MAY 1 2,2003 



Target Location: 




B-MLIAR 


Horizontal Impact Angle: 


90" 




Ambient Temperature: 


22 "C 




llcHclltuiTi Number: 




1255- 



Target Cooe: fePl 


Vertical Impact Angle: 


22 " 




Tune of Impact: 




14:40 



Impact Pflint: 

Description; 



Description: From lower midpoint 




On cent? nine 


4i 


mm up 




On ccntetlinc 


4 


x 


mm. right 


- 


mm left 






Free Motion FUG: 



Impact Velocity (kph): 
Post-Test C'omwenlfl: 



?34.0 



23.55 



HIC(d)r 
HICT1 



569.: 



2,9 msec 



HICT2 



1 1-9 msec 



8653-FMH-12 



FMH201U IMPACT TEST- 2003 SATURN ION 4-DOOR SEDAN C30112-BP1 



FMlIIIeadforml255 
TeslDale: May 12, 2003 



Location: DPI 

Work File: BP1 



■TEST RESULTS 



Lab Temperature: 22 C 
Lab Humidity: 32 % 
Velocity at Impact: 23.55 KPM 
Free Fiieht Distance: 212.40 mm 



HKM: 569.3 

Hit] (36ms): 534.0 

1 1:2.9 msec 
t2: 1 1 .9 msec 
Duration: 9.0 msec 
Average Acceleration: 9.9 g 



FMH201U IMPACT TEST 



200. 



- 2003 SATURN ION jtDOQK SEDAN 

Hcactorcn Resultant 



Max: 175.7 [gj at 0.050 ls| 
Min: -0.0 |g| at -0.099 [s] 
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YcatfMatatfMgdsVIJoUy Style: 
Vehicle Body Colon IsiIvct 

Vehicle NHTSA No.: 



C301 12 



2003 Saturn- ton ■4-<Jow Sedan 



VTN": 



LGRAF52F03Z1 3R200 



Month & Year of Manufacture: 



01/02 



Tea Number: 6 



Test Date: MAY 12. 2003 



Targe; Locaiion: 




SIDE RAIL 


Horizontal Impact Angle 


90" 




Ambient Temperature: 


1?. X 




Headform Number. 




01)62 



Target Code: SR2A 



Vertical Impact A ngte: 39 
Time oflmaact: 



15:15 



Impact Point: 

Description: 



Description: 


From Iowa midpoint. 


Oil cerilerline. 


21 


nun up 


On centcrlinc 





- 


rnni right 


- 


mm left 




Free Motior. HIC: 



476.4 



Impact Velocity (fcph): 
Pcst*Tesl Comments: 



23.4; 



HlC(d): 

mcrri 



525.8 



3.9 msec 



HICT2 



13,2 m«C 



8653-FMH-12 



FMH201U IMPACT TEST- 2003 SATURN ION 4-DOOR SEDAN C3A112-SR1 



FMH Headfrrm 01)62 
Test Dale: May 12, 2003 



Location: SR2A 
Work: File: SR2A 



TEST RESULTS 



Lab Te mpc raturc : 22 C 
Lab Humidity: 32 % 

VcLocily ac Impact: 23.42 KPI 1 
t'Yee Might Distance: 21 1 .59 mm 



HICd: S25.R 

HIC (36ms): 476.4 

1 1 : 3.9 msec 
t2: 1 3.2 msec 
Duration: 9.2 msec 
Average Acceleration: 8.4 g 



FMH 20\ U IMPACT TEST - 2003 SATURN ION ,4DOQR SEDAN 

ITeadtorm Resultant 



00 ■ 



Ttfax: 94. ] [g] at 0.009 [s] 
Min; 0,0 [g] tf -0.058 (s| 
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Year.'M akeVM ode I/Body Style : 

Vehicle Body Color Silver 

Vehicle NH ISA No.; 



C3Q112 



201)3 Saturn Ion 4-dtxn Sedan 



vtn- 



IG8AF52FO3Z13820O 



Month & Year of Manufacture: 



01/03 



TestM umber. 



Test Date: MAY 13, 2003 



J'argel Location. 




B-PILLAR 


Horizontal Impact Angle: 


270 




Ambient Temperature: 


Z?'C 




Head form Numbor. 




1255 



Target Code: BP2 


Vertical impact Angle: 


' 




Time of fmpatf: 




9:5n 



Impact Point: 

Description: 



Dcscriplion: 


t ; roitt lower midpoint 


On ccnicrlmc 





mm up 


On centerline 


6* 


- 


mm right 


X 


mm left 




Free Motion HIC: 



5Bi.S 



Impact Velocity (kph): 
Post-Tew Comments: 



X70 



HlC(d): 
HICI'I 



& itimc 



6019 



HICT2 



1 1 . 1 msec 



8653 FMH 12 



FMH 201U IMPACT TEST - 2003 SATURN ION 4-DOOR SEDAN C30112 - BP2 



FMIlLleadforra1255 

Test Date: May 13, 2003 



Location: BP2 

Work File: BP2- 



TEST 1USSULTS 



I ,ab Temperature : 22 C 
Lab Humidity: 36 % 

Vel ocity at Impact: 23 .70 KPH 
Free Fl i'Rlit Distance: 209\66 mm 



HlCd: 606.9 

HIC(36ms):5K3.8 

tl: 3.8msec 
t2: 1 1.1 msec 
Duration; 7.3 msec 
Average Acceleration: 8.6 



MH 20 1 U MP ACT TEST- 20O3 



SATURN LQN" &-DOOR SEDAN" 
Head! omi Resultant 



b/, 



Max: 109.0 [g] ai 0.005 [»] 
Min: 0.0 [gj at -0.095 [s] 
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Year/Makc/Modcl/Body Stylv; 
Vchiv I c Tiwly Color : ^Silver 

Vehicle SHTSA No. 



C30U2 



2003 Saturn Ion 4 door Sedar. 



V1N: 



IG8AF-52FQ3ZI382O0 



Mondt &, "V ear of Kiamrfaeuare: 



01/03 



lest Number: 8 



Ten Date: MAY 13, 2003 



Large I Lactation: 


UPPER ROO? 


- k>rizonta3 Impact A n«le: 270 


Ambient Temperature* 11 'C 


leadform Number: 


0642 



Targ«i finds: L kUV 


Vertical Tinpaw Angle: 


35 : 




Time of Impact'. 




10:20 



Impact Point: 

Description: 



( >escripLi on : h torn lower midpo bit 


Oti cetiierline 


39 


mm up 


Chi center line 


6 


- 


mm righl 


X 


mm left 




Free Motion HlC: 



545. S 



Impact Velocity (kpti): 
Pc»3t-Tea <.'3ftminer.ts: 



23.64 



HlC<d): 
HICT1 



578.2 



1.9 mtiw 



fllCT2 



11.0 msec 
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FMH201U IMPACT TEST- 2003 SATURN ION 4-DOOR SEDAN C30112 



FMH Headfbrm 0642 

Test Dale: May 13. 2003 



location: URBP 
Work Tile: URRP 



-TRST RESULTS 



Lab Temperature: 22 C 
UbHurnklily: 36 % 

VcSuuHy at Iinpaci: 23.64 KPH 
tree H light Distance: 21839 mm 



HICd: 57S.2 
111C (36ms): 545.8 

tl: £.9 msec 
t2: 1 1.0 msec 
Duration: 5.1 msec 
Average Acceleration: 8.8 g 



I-MH201U IMPACT TEST- 2003 SATURN 1£)N jl-DOQR SEDAN 

TTcacionn Resultant 
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Year/Makc/>lodeVHody Style: 

Vc"h icl« D udy <?< >l«r: 5 i 1 v er 

Vehicle NtnSANo.- 



C30112 



200.3 Sfltyrrt Ion 4-door Sc<lSf« 



VTK; 



IG8AJ:52fO3Z13820U 



"Month & Year of Manufacture: 



01/03 



I'esl Number: 9 




Targiei location: 


It K\R PILLAR 


Horizontal Impact Angle 


2*3' 


Ambisnt Temfwraoiie: 


22 "C 


[L«aJt(jrm Number; 


0355 



Testtte MAY 13.2005 



TaegwCode: RP2 



Vertical Irtrpsci Aogle: 
Time of Impact: 



.00 



Irnpa-tt P-iiint; 

Description: 



Description: From lower midpoint 


On centcrhne 


42 


mm up 


On «nterlir.e 


5 


s 


mm right 


- 


mm left 




free Vkflior.IUC: 



310.5 



Impact Velocity (kph): 
Post-Test Comments:; 



23.51 



HIC(ffl: 
HICT1 



4(10.7 



1.9 



msec 



men 



17.4 



msec 



&ra-rMiH2 



FMH 201 1 IMPACT TEST - 2003 SATURN ION 4-DOOR SEDAN C301 12 - RP2 



PvtHHeadtbim0355 
Test Dare: May 13, 2003 



Location: RP2 
Work File: RP2 



TEST RESU LIS 



Lab Temperature: 22 C 
I. ab Humidity: 3fj % 

Velocity at Impact 23. 5 1 KPH 
Free Flight Distance: 213.51 mm 



IHCd: 400.7 

HIC (36ms): 310.5 

Ll: 1.9 msec 
t2: 17.4 msec 
Duration: 1 5.5 msec 
Average Acceleration: 10.8 g 



FMH 201 U IMPACT TEST - 2003 SATURN ^N^l^RS^DAK 
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Max: 64.2[g]at0.005 [s. 
Min: 0.0 [g l at -0.093 |s] 
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StiS&PfttiM 2 



><■*■»(( (■S-J-UfM-J >* *ft> * S £( •n'l > 



Ycar.'Makc''M9dcl'Bwly Style; 
Vehicle Body Color: Silver 

Vehicle KHTSA No.; 



C301 1: 



2CHJ3 Saturn Ion 4-doot Sedan 



V1N: 



IGSAF52F03Z1 582UU 



Month & Year of Manufiwun;; 



01. '03 



Test dumber; 10 



TestDiie: MAY 13. 2003 



Target LoCatlfcri! 




A- PILLAR 


Horizontal Impact Angle 


225 




Ambient Temperature: 


22 C 




Head form Number: 




1255 



Tar'WCodc! AP3 


V«riiviil Impact Angle: 


36 z 




Time or Impact: 




1:55 



Impact Poiut: 

Description: 



Description: 


From lower midpoint 


Ou center line 


29 


mm up 


On center line 





- 


mm right 


- 


mrn (eft 




Free Mo»i<n«HIC: 



9S4.6 



Impact Velocity ikph): 
P05l-Tesi (torn meats: 



33.69 



HIC(d): 
HICT1 



909.: 



3.3 msec 



HlC'12 



£.4 msec 



FMH201U IMPACT TEST - 2003 SATURN ION 4-DOOR SEDAN C30112-AP3 



FMTT Head-form 1255 
Test Date: May 13, 2003 



Location: AP? 

Work Kite: AP3 



.__„ -IJiSl RESULTS 



Lab Temperature: 22 C 
Lab Humidity: 36 % 

Velocity at Impael; 23,69 XPH 
I'ree ¥ light Distance: 220.51 mm 



IJICd: 909.3 

HIC (36ms): 984.6 

1 1 ; 3.3 msec 
12: 8.4 msec 
Duration: 5.0 msec 
Average Acceleration: J I J g 



FMH 201 U IMPACT TEST - 2O03 SATURN UM A-DOQR SEDAN 

Hcadrorm Resultant 



Max: 17 1,9 |g]fli 0-006 [b] 
Min: -0.0 fe| at -0.099 [s] 
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APPENDIX Pi 

YAKS S72Lr£W ; ORNL*NC£CAlIUKAilON IN SLITOK.I OV VlflllCL-i: SAbEI'V 

C6Mi-LlA.NCt; iilSilnG iOK GCCOfrAST l'ROT ECTION IN IMfcMOB lMI'ACT 



.ippsadix It contain* tbe w&iltt from nalijjcaliua i«i» K'forftfcri on "he Tree Wctlon Keadfornu utilized in litis I8J.I p retrain. Th* results ii' d'care thai the 
hcddforms meet oil of (be perforrauue specifications givta id 49 CFR ?atl 572 Subpa tt L. 

The Wsl» »eie CDli'dliCled ar the r*jifl«y CVtification Test Facility' pf Vprician Engineering. A surar.iary af (he test tcsuIis arc included in ihia Appcr.rJts. 
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PART 5721 
I HAD nSOPPKb-TliK't 



MANUFACTURER: 


APPLCED SAFETY TEOHNOLOCrlBS CORPORATION 


SERIAL NUM3ER: 


0355 


CALBRATION DATE: 


MAY 5, 2«> 


TEST PARAMETER 


SPECIFICATION 


ti;sth i-.su :rs 


TEMPERATURE 


V!)7C'Wi<S-C 
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fcELATTVE TTirMTCHTY 


WKwWK 


IS 


PEAKRhSUL.TANIACCGl F.RAT1Q1 


225(i!t toZTCfis 


254.4 


PliAK LATLRAL ACCELERATION 


1 5 <;p Maximum 


7.5 


IS ACCFtfi'RATION < ;URVE LTSI IMODAL7 
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liS-JJiVCO 


7264-2000T 


J32779 


V03 


g:03 




3-VTKriCAL 


F.tOFVCO 


72fi4-2«WT 


Ii5854 


J.OJ 


%l» 





R KM A UK!*: 



:.* 


O 


l> 




o 


o 


<? 


«J 


B 


K 


^_ 


r:i 


of 






O 


1/', 


Wi 


^-> 


<N 




i 


* 


= 



2 2 



■3 



or. 
3 



.2 
I 

o 
o 

o 

< 

X 



u 

X 



o 



o 
o 









O 

o 






'--I 



i A 



m 



o 

o 






C301 12 PRI-TEST 0355 1 LEAD FORM IMPACT PLOT #1 




C301 1 2 PRE-TEST 0355 HEAD FORM IMPACT PLOT C2 



W 



o 


sc 


o 


o 


o 


t5 




w 


ffl 




, 


« 


f.ll 




l ^ — 


w. 


V 




j: 


<S> 


■— 




~ 


1 








fi 



2 2 




3 

s 

u 
u 

o 

< 

N 






[/-, 

£ 



c 

G 

i 
| 

I 
D 

M 
E/i 

> 



J 



rv 






if. 







o 
o 






U-l 



C30U2 PRE-TEST 0355 HEAD FORM IMPACT PLOT #3 




C30II2 PRH-TEST 0355 HEAD FORM IMPACT Pli.1T 34 



PART S 72L 
I [RAD D-RQP TRE-TE$T 



\< ANt FACTURER: 


hi RAT I bOriNOLOCISS SAFETY SYSTEMS 




SbitlAl K'JXiBER. 


ami 




CA' FW ATTON DATE 


MAT 5. 2-303 




TEST PARAMETER 


specification 


ThST ffitSU-'lS 




TEMPER AT( WE 


1 9"C ro 2»"C 


2. 




KE LA." I'l V K H U M ffjrr Y 


1K*io7Wij 


IS 




PEAK. 3ZSULTANT ACCK -KRAT IQK 


225.GsiB-275.ais: 


243.4 




PEAK. - AT.ER ft I ■ ACCK: .t: K A riON 


] S Gs Maximum 


7.S 




Li AC* CLERA 1 JON GlIRVI: yMfMOJ>AL? 
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Yi:S 





HEAD ACCtLUROML ILK CAdftft ATJQN NFORMATIOK 



I.I). MILDER 


MANUFACTURER 


MODEL 
NUMBER 


S|i.R.IAI.NI,MHKl» 


DATE OF LAST 
CAI.BRATIO^ 


"DATE OF NEXT 
CALIBRATION 




1 -LO^GITLDLNAL 


F.NDBVCO 
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PART 5 72L 
HEAD DXOP PRE-TEST 



MANL-FACrURFR: 


FRST TECHNOTOOIF-S SAFETY SYSTEM S 


SERIAL Mf.'M3ER: 


1)805 


CALIBRATION DATE: 


MAY 5. 2003 


TRS? PAR AMETER 


SPECIFICATION 


TEST RESI.T-TS 


TEMPERATURE. 


1 ?*C lo MX? 


21 


RELATIVE HUMIDITY 


I0%1o70% 


is 


PEAK REKIsT.TA.KT *rrRT,ERAT"ON 


7 IS fi? lo 275 Oi 


251 S 


Hl^K. LAftftAL ACCELERATION 


l5C*"M ( uimum 


19 


■S ACCELERATION CURVE UKlMOTJAL? 


YES 


YES 



HEAD ACCELE.ROMETER CALIBRATION INFORM AT ION 



ID. NUMBER 


y.A>UfAf[UKt:K 


MOPGL 


StWA^.N'^M^tR 


LM'I'LOM.^:' 
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cai.sra ION 
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liEAD DV.OP PRETEST 



V. AS UI-ACl'L'RliR: 


APPLTED SAFETY TECHNOLOGIES CORPORATION 


SERIAL NUMBER. 


1255 


C&l IHRAT TON DATE 


MAY 5.2003 


JliSX PAKAMfc'lhK 


SPECIFICATION 


TRST R.FS"JT.TS 


ITsML'tKAJ JKE 


ITC id2S-*C 


21 


RELATPVE HUMIDITY 


IUVj t0 7&*-i 
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P?AK RESULTANT ACCELERATION 


325 Gs Lu 275 Cb 
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PRAK LATERAL. ACCELERATION 
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PANT j TIL- 
HEAD DROP POST-TEST 



MAN L FACT LfKhft: 


APPLIED SAFETY TECHNOLOGIES CORPORATION! 




Sb.BW.NlJ VI -IKK. 


50G2 




CALIBRATION DATE: 


MAY Id, 200 1 




TEST PARAMETER 


SPKC'l*'fCATK>[ 


TEST JtEStJITS 




TEMPER ATU HI". 


19*C&26'<: 


22 




Rli_ATIVI.i HLMUJliV 


10** to 70% 


33 




PEAK. RESULTANT AC'ChLEKAT.ON 


?3S : .fi*.US-27\.f;j( 


228.8 




W, AK LATERAL ACCELERATION 


L 5 G* MmlOnim 


I.- 




rS ACCELERATION CURVE UNLMOIML? 
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HE A3 ACCELfiRQMETER CALIHRAT OKI MlOKVfA TTQK 



1,3 MAIMER 


MANUFACTURER 
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NUM0£R 
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CAliLHKitflOlS 


larK-G.i'NI'.V.i" 
CALlBKATlftlN 
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BKDEVCO 
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PART S-771 
HEaU DROP POST-TEST 



MANUFACTURER: 


APPLIED SAFETY TECHNOLOGIES CORPORATION 




SERrA".\"J\f7tER: 


&3-5J 




CALIBRATION DATE: 


MAY I'., 2G0A 




TEST PARAMETER 


ST>FCIFW7AT)ON 


TEST RESULTS 




TEMPERATURE 


1 <J«C i« 2«°C 


2? 




RELATIVE FflTVTDITY 


IffftBlW 


33 




Kt:A (C * SSJJI T AN7 ACCEI-BR ATK1V 


225Csto2?5Cs 


24*.? 




PEAK "„ATRRAL ACCF.I.F.B ATION 


15 GsJVlaxljQuJO 


3.? 




It AtXtl-WtATtON C'JftVE (JNTMODAL? 


YES 


YES 





HEAD ACCELEROMETHR CALIBRATION UsFORM/VlJON 



ID. NUMBER 


MANLTACrURKK 


MODEL 
VTnVtSRR 


.SERIAL NUMBER 


DATE Or LAST 
CALIBRATION 


DATE OF NEXT 
CALIBRATION 




1 -LONG 17 L DIN AL 


ENDEVCO 


7264-2000T 


.'28671 
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2 - LATPRAr. 


ENDEVCO 


7264-200CIT 


J3277S 1 
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?264-2D0nT 
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C30 1 12 POST-TEST 0355 HEAD FORM IMPACT PLOT *4 



PAST 572 r. 
R-.&n drop tont-t-is" 



MANUFAClTURliR- 


VM\ mUmiQGJLS SAFETY SYSTEMS 




SERlAlNUMBF* 


QM2 




CALIBRATION DATIi: 


MAY 14,2*03 




TEST PARAMETER 


SPECCTtCATtOK 


T 1ST RESULTS 




JtYreRATURF. 


!«;#«£ 
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KtLAi LVb HUsimr-v- 


•OW k ?o% 
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PEAK RESULTANT ACCELERATION 


22,5 Gate 275 lis 
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PEAK. LATERAL ACCBl .RB ATTOM 


15 Cs MaxIrouiP 
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IS ACCn -liftA~lOM CiJXVE UNMODAL? 


YES 
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[llA.DACCELcE.OKlSTEXCALIBE_\T[ON^FOBA)AT)r;N 



LD. NJKBER 


MAMTTFAnTTJRER 


MODEL 
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SLRJALMJJ.}flER 


DATE OF LAST 
CAL.UICVIION 


DAT EOF NEXT 
CALIBRATION 
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PART>72li 
HbAU UKOl' I'OS I -VbSl 



MANUFACTURER: 


FIRST TECHNOLOGIES SAFETY SYSTEMS 




SERIAL N'JMBER: 


*P5 




CALIBRATION DATE: 


MAY 1 4, 200)1 




TEST PARAMETER 


SPECIFICATION 


TEST RESULTS 




TEMPER ATURE 


l9^to2fi"C 


22 




RELA.Tr/E HUMIDITY 


10%'T4"7(I% 


3> 




PEAK RESULT ANT ACCELBRATiON 


2 25 Gs to 275 05 


25C.8 




PEAK LATERAL ACCELERATION 


L 5 G* JvlaxiniuiD 


J. 3 




TS ACCELERATION CURVE UNTIMODALV 


YES 


YES 





LlfcAlIAtJCl'.l.tiKUVUvfh.W-.tAI IHKAI'H"" lhK,IKW flIHJN 



IJ> K1MOTR 


MAN1JTAC7TURER 
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NUMBER 
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DATE OF LAST 
CALlBRATIOifc 


PATE OF NEXT 
CALIBRATION 
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9:03 




7-I.AT: s R4l. 
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PARI 572 L 
Ilt-.AIJURQPPQST "ItajT 



MANUFACTURER: 


APPLIED S APF.TY TROsNXH-OGlES CORWRATTON 




SERIAL NUMBER: 


l?.« 




("! ALTERATION DATE: 


MAY 14, 2uU3 




TEST PARAMETER 


SPEOFICATJON 


TfciT R£S'JLTS 




1'LMP.bKATLJU; 


9T t:> 2*E*iC 


22 




RELATIVE HUMIDITY 


i0i a 7$'% 
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Pfc AK RKSU 1 . 1' A NT A CO rll ,KK A t IOM 


225 Gil Id tJ5 Gs 


231.2 




HAK, LATbRAk ACC'ELFRATrOV 


l-VGAbfaXuU'aiu 
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IS AflfilaLE rUTIOM CURV2 UNTAiODAL? 


YES 

■ HI. - 
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I ROM U UK CALIBRATION IM-X'JKW AJ 10 N 



[.D.N1JVB"BR 


MANUFACTURER 
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WUMBJiR 
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DATE OF LAST 
CALIPRATWM 


DATE OF NLXl 
CALIBRATION 
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J4 IQfti 


3/K 


9;03 
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